Thymosin reconstitution of T cell deficits in vitro in cancer patients.
Thymosin, a soluble extract of fetal calf thymus, has increased cellular immunity in children with thymic deficiency. Prior to therapy, an increase in thymus-dependent lymphocyte (T cell) levels in vitro after incubation with thymosin correlated with a rise in peripheral blood T cell levels and improvement in other parameters of cellular immunity. These correlations constituted the basis for a study of the effects of thymosin on T cell levels in vitro in cancer patients. Groups studied were 350 untreated patients with local-regional solid malignancies, 157 patients cured of these tumors, 340 patients studied at 523 intervals during radiation therapy, 80 patients receiving chemotherapy for disseminated solid malignancies, and 427 normal volunteers. Although there were significant differences among the groups in mean leukocyte, lymphocyte and T cell levels, among those with low T cell levels in each group there was a significant inverse relation between T cell levels after incubation with thymosin in vitro and initial T cell levels, with the exception of patients receiving chemotherapy. In patients receiving chemotherapy, T cell levels increased independently of initial T cell levels. These in vitro observations are consistent with evidence that a major effect of thymosin is maturation of T cell precursors; however, the effect is that of reconstitution at low T cell levels, and not of elevation to levels significantly above normal. The results provide a rationale for clinical trials with thymosin to maintain immune competence during radiation therapy and chemotherapy, and for a two-phase approach to immunotherapy of cancer utilizing thymosin for reconstitution of cellular defects followed by administration of agents that potentiate cellular immunity.